Distribution patterns, population structure and biomass of the euphausiids Nyctiphanes capensis and Euphausia hanseni were examined off the coast of Namibia, southwest Africa, in relation to temperature, depth and season, from data collected on nine surveys from September 1982 to March 1984. High densities of N. capensis were found in the shallow coastal waters (< 200 m), with the biomass of adults ranging from 675 to 5 706 mg dry wt m-2. For adult E. hanseni, the biomass was an order of magnitude lower, ranging from 65 to 505 mg dry wt m -2, with most specimens occurring over the shelf break at depths of 200 to 1000 m. These distribution patterns remained relatively constant throughout the year, despite seasonal differences in upwelling events. Both species displayed continuous breeding, with 43 to 82% of the adult female E. hanseni being fertilized, while a much lower proportion of N. capensis females were reproductively active (0.5 to 26%). Different breeding strategies were adopted by these two euphausiid species, with E. hanseni producing frequent broods (14.8 broods in 6 too) consisting of relatively large eggs which are released into the sea, and N. capensis exhibiting a lower frequency of spawning, with broods consisting of large numbers of relatively small eggs, protected by a brood pouch. These strategies enable both species to maintain high densities throughout the year in a fluctuating physical environment. Growth rate estimated from size-frequency distributions were 0.003 to 0.063 mm d -1 for N. capensis and 0.077 to 0.083 mm d-1 for E. hanseni, suggesting an adult lifespan of approximately 6 mo for both species. Maximum sizes were attained in September, with N. capensis reaching a total length of 21 mm (in contrast to all previous studies on N. capensis, where the maximum size recorded was only 13 mm total length) and E. hanseni a total length of 33 ram.
the shelf south of 26 °S (Nepgen 1957 , Pillar et al. 1989 , Nyctiphanes capensis in coastal areas north of this latitude (Boden 1954, Olivar and Barange 1990) , and E. hanseni over the Namibian shelf (Boden 1954, Olivar and Barange 1990) . Several studies have examined aspects of the general biology of E. lucens and N. capensis in the southern Benguela region, such as larval development (Pillar 1984 (Pillar , 1985 , feeding and metabolism (Stuart 1986 , 1989 , Stuart and Pillar 1990 , Gibbons et al. 1991 , distribution and biomass (Pillar 1986) , population structure and reproductive biology (Pillar and Stuart 1988) , growth and production (Stuart and Pillar 1988) and vertical migration (Pillar et al. 1989) . By comparison, little is known about the euphausiids of the northern Benguela area, apart from early distribution studies (Boden 1954 (Boden , 1956 and an investigation into the reproductive potential of the three dominant euphausiid species (Stuart and Nicol 1986) .
In a preliminary study of the zooplankton of the northern Benguela region, high abundances of Nyctiphanes capensis were found in the shallow, coastal waters off Namibia, while Euphausia hanseni was the most abundant euphausiid species over the Namibian shelf break (Olivar and Barange 1990). Both species are known to be important constituents of the diet of many fish species off Namibia (Macpherson 1983, Macpherson and Roel 1987) , including the commercially important hake species (Roel and Macpherson 1988) and horse mackerel (Konchina 1986 ), suggesting that euphausiids may have far-reaching effects on fish-stock dynamics. For this reason, the present study was undertaken to examine distribution patterns and population dynamics of N. capensis and E. hanseni and to obtain a better understanding of the key position of euphausiids in the coastal food webs of the northern Benguela upwelling region.
Introduction
Three euphausiid species dominate the euphausiid fauna of the Benguela upwelling system: Euphausia lucens over
Materials and methods

Sample collection
Samples were selected from the SWAPELS (South West Africa Pelagic Eggs and Larvae Survey) surveys carried out from September Zooplankton samples were collected at each station by means of Bongo nets fitted with 300 and 500 #m-mesh nets, towed from 50 m to the surface or from 5 m above the bottom to the surface at shallower stations. In the present study, only samples taken by the 300/~m mesh nets were used. Detailed descriptions of the methodology used can be found in Le Clus and Kruger (1982) and Kruger and Boyd (1984) .
Sample analysis
The entire sampling grid was analyzed for the 1983 surveys, while only samples from the Walvis Bay area (22 ° to 24 °S) were examined for surveys carried out in 1982 and 1984 (Fig, 1) . Due to the migratory behavior of the euphausiids in the study area (Barange 1990), only night-time stations have been investigated.
In the laboratory, all adult euphausiids were counted, sexed, and classified to species level. Abundant samples were split using a Folsom splitter until at least 50 individuals per species and sex were counted. The presence of brood pouches in the case of Nyctiphanes capensis females, or spermatophores in the thelycum of female Euphausia hanseni, was recorded. Spermatophores in female N. capensis were not recorded because they were seldom present, probably due to loss during preservation. The number of eggs and nauplii in the brood pouches of female N. capensis were counted and measured.
At selected stations in the region 22 ° to 24 °S, the total length (tip of rostrum to distal end of telson) of male and female Nyctiphanes capensis and Euphausia hanseni were measured. Size-frequency distributions of N. capensis were obtained from inshore (5 to 25 nautical miles offshore) and shelf (35 to 45 nautical miles) populations, while those of E. hanseni were performed at stations 55 to 65 nautical miles offshore.
Finally, length/weight regressions were constructed for Nyctiphanes capensis and Euphausia hanseni using ca. 30 specimens of each sex, ranging in size from 10 to 20 mm for N. capensis and 18 to 30 mm for E. hanseni. Preserved individuals were measured, rinsed briefly in distilled water, blotted dry and weighed on a Cahn 26 automatic electrobalance to the nearest microgram for wet weight determination. Samples were then placed in petri dishes, dried overnight at 60 °C, and weighed as before.
Results
Horizontal distribution and spatial variability
Distribution patterns and abundances of Nyctiphanes capensis and Euphausia hanseni in February, September and November 1983 are presented in Fig. 2 . Surface temperatures indicate quiescent upwelling in February (Fig. 2 A) , maximum upwelling in September (Fig. 2 B) , and moderate upwelling in November (Fig. 2 C) . Fig. 2 also shows the consistent distribution patterns of both species at different upwelling intensities. High densities of N. capensis were recorded at depths of < 200 m, reaching maximum abundance (> 10 individuals m-3) from 20 ° to 24°S. The most southerly extension of this species, recorded in the vicinity of Liideritz, coincides with the ecological boundary which is assumed to exist at 24°30'S (Agenbag and Shannon 1988). E. hanseni specimens were found along the shelf break, at depths of between 200 and 100 m, over the entire sampling area.
Average densities of Nyetiphanes eapensis, Euphausia hanseni and "other" euphausiid species (mainly Thysanoessa gregaria, E. lucens and Nernatoscelis rnegalops) in the Namibian basin (17°30 ' to 26 °S) and in the Walvis Bay area (22 ° to 24 °S) are presented in Table 1 . Abundances are expressed as a function of station depth. The
